Group I metabotropic glutamate receptors interfere in different ways with pentylenetetrazole seizures, kindling, and kindling-related learning deficits.
LY 367385 (mGluR1) and MPEP (mGluR5), which are group I metabotropic glutamate receptor (mGluR) antagonists, were used to investigate their effects on pentylenetetrazole (PTZ) seizures, kindling, and kindling-related learning deficits. Both substances showed anticonvulsant efficacy against seizures induced by lower doses of PTZ (40 mg/kg), but they were ineffective in counteracting seizures evoked by higher PTZ doses. When these substances were given in the course of kindling induction, LY significantly depressed the progression of kindled seizure severity. In contrast, MPEP was ineffective in this experiment. Treatment with either LY or MPEP did not modify the reaction to challenge dose of PTZ. Kindling results in a worsening of shuttle-box learning. LY improved shuttle-box learning when administered in the course of kindling development or when given prior to the learning experiment. This suggests protective and restorative effectiveness. In contrast, MPEP was only effective on the learning performance of kindled rats when given prior to the shuttle-box experiment, which demonstrates restorative effectiveness. Kindling is associated with an increase in glutamate binding. LY counteracted this increase whereas MPEP was ineffective. It was concluded that mGluR1 and mGluR5 play a specific role in the convulsive component of kindling. The beneficial action of the antagonists on kindling-induced impairments in shuttle-box learning may be associated with their effect on glutamatergic synaptic activity.